Identification of small-molecule modulators of the circadian clock.
Chemical biology or chemical genetics has emerged as an interdisciplinary research area applying chemistry to understand biological systems. The development of combinatorial chemistry and high-throughput screening technologies has enabled large-scale investigation of the biological activities of diverse small molecules to discover useful chemical probes. This approach is applicable to the analysis of the circadian clock mechanisms through cell-based assays to monitor circadian rhythms using luciferase reporter genes. We and others have established cell-based high-throughput circadian assays and have identified a variety of novel small-molecule modulators of the circadian clock by phenotype-based screening of hundreds of thousands of compounds. The results demonstrated the effectiveness of chemical biology approaches in clock research field. This technique will become more and more common with propagation of high-throughput screening facilities. This chapter describes assay development, screening setups, and their optimization for successful screening campaigns.